Introduction
============

Acquiescence (yes-set) describes the general tendency of a person to provide affirmative answers to items of a questionnaire, regardless of the content of the items \[[@R1]\]. Obviously, this can cause distortions in the assessments. This effect can be measured when the questionnaire contains items which are located at opposite sites of bipolar constructs. Here it may occur that items or subscales, which are assumed to be negatively correlated because of their opposite character, are nevertheless statistically independent from one another. This can be impressively observed in mood research. Costa and McCrae \[[@R2]\] developed the concept "positive affectivity -- negative affectivity" and found that positive affectivity is not the reverse of negative affectivity. Instead, both dimensions are orthogonally related in the mood space \[[@R3]\], \[[@R4]\]. One possible explanation for such a result is the acquiescence effect, which prevents a negative correlation between these dimensions.

Acquiescence effects can be avoided when items are presented in a bipolar way with verbal explanations at both ends of the scale. However, most questionnaires use unipolar items, and questionnaires with a balanced proportion of positively and negatively formulated items are rare. One possible reason for this could be the impact of the acquiescence effect itself. Given the existence of such an effect, it will cause a reduction of the internal consistency of the scale. When an inversely oriented item is added to a set of items sharing the same direction, Cronbach's alpha will not increase, or the increase will be lower compared to adding an item of the same direction. This may contribute to the tendency of questionnaires often omitting the inclusion of items with reverse orientations. When the validity of a questionnaire is assessed using the correlations with other questionnaires, a balanced proportion of negatively and positively oriented items can also weaken this criterion.

Calculating the exploratory factorial analyses with two factors for questionnaires comprising items with different orientations typically yields the following solution \[[@R5]\], \[[@R6]\]: The unrotated solution presents a first factor with high (absolute) loadings of all items with the signs of the items representing their polarity. The second factor is less pronounced with lower loadings and equal signs of the items. Considering the rotated factorial solution, each of the factors represents one subset of items with uniform polarity.

Structural equation modelling using latent method effects \[[@R7]\], \[[@R8]\] has been intensively used to test acquiescence effects. Billiet and McClendon \[[@R9]\] demanded that the effect should be verifiable at least in a subsample of persons agreeing to positively and negatively oriented items. Moreover, the effect should be generalisable across several domains as well as time. They chose two different contents (prejudice against foreigners and mistrust in politics) and assessed them with positively and negatively formulated items. The best fit was found for a model which assumes different acquiescence effects for both domains, allowing positive correlations between these effects. The correlation between these latent variables was 0.44. Self-esteem is a further subject with several studies concerning acquiescence \[[@R7]\], \[[@R10]\]. The best fits were found for a model including a method factor for the negative items. With the help of a latent-class analysis \[[@R11]\], persons with inconsistent response patterns (agreeing to both positive and negative items) can also be identified. This has been shown for the depression scale CES-D (Center for Epidemiologic Studies Depression Scale) \[[@R12]\]. The results indicate that persons with reduced mental abilities sometimes do not understand negative formulations and, therefore, respond inconsistently \[[@R13]\]. Further reasons of inconsistent response patterns are ambiguity, high difficulty of the topics to be judged or limited motivation and knowledge of the respondents \[[@R14]\]. Altogether, there is no doubt that acquiescence effects do exist, but there are open questions concerning amount and conditions of these effects.

The objective of this paper is to show that these questions can be adequately addressed using a simple descriptive measure of acquiescence for each subject. By means of a questionnaire with a balanced proportion of positive and negative items in several subdimensions the following questions will be answered:

What are the parameters for the distribution of the acquiescence effect?Are acquiescence effects, which are obtained for several scales, mutually correlated (generalisability)?Does the acquiescence effect depend on the score of the person on the dimension?Does the acquiescence effect depend on age and gender, and what is the relation with other psychological dimensions such as depression?

For reasons of comparability, the results will be compared with structural equation models and Rasch models.

Construction of a measure for acquiescence
------------------------------------------

As stated above, acquiescence effects can be appropriately examined, when questionnaires compress several scales, in which each scale has the same number of positive and negative items. This will be demonstrated by means of the Multidimensional Fatigue Questionnaire MFI-20 \[[@R15]\]. The MFI-20 contains items with a five-point answer format. The end categories are verbally labelled (yes, this is true ... no, this is not true). Each of the five scales contains two positively oriented items with respect to fatigue (e.g., "I feel tired") and two negatively oriented items (e.g., "I am not tired at all", or "I feel very active"). The acquiescence score is calculated as follows: For each scale the sum over all items is calculated, without prior inversion of the negatively oriented items. In order to obtain a better comparability with questionnaires of other answer patterns and item numbers, the sum scores are linearly transformed, so that persons with maximal affirmation to all (positive and negative) items are assigned a score of 100 and persons with maximal rejection a score of 0. Acquiescence refers to a bipolar dimension here, ranging from extreme rejection (0) to extreme affirmation (100). A person has a medium acquiescence effect (50) when affirmation and rejection are equalized.

Acquiescence (measured over a scale) and the score on the scale (fatigue) are two distinct subjects. A person with neutral acquiescence (score 50) can have a low fatigue score, agreeing to all negative and refusing all positive items. Another person with an acquiescence score of 50 can be extremely tired. That is, acquiescence and "true" score of the scale are, at least theoretically, independent from each other. However, a person with an extreme score on the scale (e. g., extreme fatigue) must have a neutral acquiescence score (50), since an extreme fatigue score can only be reached when the person maximally agrees to all fatigue items and maximally rejects all opposite items.

Methods
=======

Sample
------

In 1998 a survey was conducted with a sample which can be assumed to be representative of the German population living in private houses. 2037 persons were assessed (895 males, 1142 females). Ages ranged from 14 to 92 years, the mean age was 49.2 years (SD=17.3 years).

Instruments
-----------

The subjects were tested with the Multidimensional Fatigue Inventory MFI-20. This questionnaire measures several aspects of fatigue. It proved to be well applicable to assess the quality of life in cancer patients \[[@R16]\], \[[@R17]\]. The test consists of 20 items which belong to five scales: General Fatigue, Physical Fatigue, Reduced Motivation, Reduced Concentration, and Mental Fatigue. Each scale is represented by four items, two positively and two negatively oriented ones. High scores always designate a high degree of fatigue.

For the calculation of test scores, the items which indicate low fatigue have firstly to be inverted. After that, the mean score is calculated for each scale, resulting in a score between 1 and 5. Furthermore, a total score can be calculated, defined as the mean of the five scale values.

Beyond the MFI-20, several other questionnaires were used, e. g. the Hospital Anxiety and Depression Scale HADS \[[@R18]\] and the Sense of Coherence Scale \[[@R19]\].

Results
=======

Magnitude of acquiescence
-------------------------

[Table 1](#T1){ref-type="fig"} shows the acquiescence scores for the five scales with their frequencies, calculated according to the procedure described above. The margin categories are given with higher accuracy (0.01%). The second column presents an example of a response pattern for the four items of the scale. Assigning answer 1 (not at all true) to all items gives rise to a minimal acquiescence score (0). Mean acquiescence can be found for response pattern 3333, but also for 2244 or 5151. As previously stated persons with maximal fatigue must have a neutral acquiescence score of 50.

Extreme respondents which only choose extremely low or high responses were rare and constituted less than 0.5% in all scales. When defining "pronounced rejection" as ranging from 6.25 to 25 (6.25 is the lowest possible score beyond 0) and "pronounced acquiescence" as ranging from 75 to 93.75, only 6% of the subjects belonged to one of these ranges. The majority of respondents was roughly balanced. About one third of the subjects scored with an acquiescence score of exactly 50. [Table 1](#T1){ref-type="fig"} also shows that the mean acquiescence value of the scales was about 50 and the corresponding standard deviation about 10. The mean acquiescence score across all five scales (20 items) was 47.3.

Pearson correlations among the acquiescence scores of the five scales ranged between 0.15 and .40, with an average of 0.24 (cf. [Table 2](#T2){ref-type="fig"}).

Factorial structure
-------------------

The correlations among the items are given in [Table 3](#T3){ref-type="fig"}. Mean correlations can be calculated depending on the orientation of the items and the belonging to the scales. Mean correlation coefficients between items with equal orientation within one scale were 0.57; the corresponding coefficients for item pairs with different orientations within one scale were -.50. When items from different scales were considered, the mean correlation of items with equal polarity was 0.51, while inversely oriented items correlated with -0.44.

Furthermore, a Principal Component Analysis (PCA) with varimax rotation was performed. The highest eigenvalues were 10.2, 1.3, and 0.99. According to the eigenvalue \>1 criterion, a two-factorial solution emerges. Therefore, we computed a two-factorial and a five-factorial solution (according to the number of subscales proposed by the test authors). [Table 4](#T4){ref-type="fig"} shows the loadings, the rotated solution for the five-factorial structure and both the unrotated and the rotated solution for the two-factorial solution. Loadings of ≥0.50 are underlined. Items are arranged according to scales and polarity to facilitate inspection. Negative items were not inverted.

The results of the five-factorial solution do not confirm the theoretically assumed factorial structure. All scales are represented in several factors. One possible explanation for the obtained results lies in the polarity of the items. Factor 1 contains (among loadings of ≥0.50) only positively oriented items (from four hypothetical dimensions), and factor 2 only negatively oriented ones (from three dimensions).

The unrotated two-factorial solution presents high loadings in factor 1 according to the high first eigenvalue with signs alternating according to the item polarity. Factor 2 of the unrotated solution provides only unsystematic and weak contributions. In the rotated factorial solution factor 1 again presents the alternate form with highest loadings of the positively oriented items. However, factor 2 also contributes substantially with its signs always being inverted with respect to those of factor 1.

In a second step several CFA (confirmatory factorial analysis) models were tested using maximum likelihood estimation. Firstly, a basic model with five correlated factors according to the five scales of the MFI-20 was computed. The fit of the basic model was not sufficient (CFI=.894, TLI=.878, RMSEA \[90% CI\]=.089 \[.086-.091\]), indicating that adding method factors could enhance model fit. Therefore, a second CFA model consisting of five content factors and a common method factor was tested. In a first step the factor loadings of the method factor were freely estimated. In a second step the factor loadings of the method factor were constrained to be equivalent. Testing the differences between both models revealed a significant change in model fit for chi-square (Δχ^2^=356.94, df=19, p\<.001), indicating the model with different loadings on the method factor to be more appropriate (CFI=.953, TLI=.939, RMSEA \[90% CI\]=.063 \[.060-.066\]). The next CFA model consisting of five content factors with five independent method factors failed to converge due to a non-positive covariance matrix. This also occurred in the case of five correlated method factors. The last CFA model consisted of five content factors and two method factors. The first method factor consisted of negative items, whereas the second method factor consisted of positive items. Two versions of this model can be specified: a model in which the covariance between the two method factors is constrained to be zero and a model in which the covariance between the two method factors is estimated freely. Testing the differences between both models revealed a significant change in model fit for chi-square (Δχ^2^=178.87, df=1, p\<.001), indicating the model with correlated method factors to be more appropriate (CFI=.963, TLI=.952, RMSEA \[90% CI\]=.056 \[.052--.059\]). Factor loadings on the content factors and both method factors are depicted in [Table 4](#T4){ref-type="fig"}.

Rasch scaling
-------------

The data set was Rasch analysed with the program WINMIRA \[[@R20]\]. First, negative items were inverted. Hence, high scores indicate high degrees of fatigue for all items. The ordinal (partial-credit-) Rasch model was used to detect threshold parameters for the response categories. Five categories result in four thresholds which assign the position of the response categories on the latent continuum. The results are given in [Table 5](#T5){ref-type="fig"}. For reasons of clarity only the widths of the categories are presented. One can notice that the widths decrease with increasing categories when the items are positive (category 2 (1.21) \> category 3 (0.85) \> category 4 (0.46)). For all positive items category 2 is broader than category 4. Negative items do not show this effect, and the thresholds are generally higher than those of the positive items, especially for the lower thresholds.

Correlations between acquiescence effect and further variables
--------------------------------------------------------------

[Table 6](#T6){ref-type="fig"} presents correlations between acquiescence scores and several other variables such as age, gender, anxiety, depression, and sense of coherence. Old persons compared to young persons showed lower degrees of acquiescence. The effect varied among scales (between

-0.04 and -.24) with a mean correlation of -0.18.The relationship between gender (dichotomous variable; males: 1; females: 2) and acquiescence was also tested with a correlation coefficient yielding no significant influence.

The fatigue score itself (MFI-20) was weakly and negatively correlated with acquiescence: tired persons tended to reject items. While anxiety (HADS; Hospital Anxiety and Depression Scale) was independent from acquiescence, depression was negatively correlated with acquiescence. As for persons with high fatigue levels, depressed persons also tended to refuse items. Sense of coherence (SOC) was correlated with acquiescence in scale 3 (meaningfulness), with higher acquiescence scores for persons with high levels of SOC.

Discussion
==========

The first objective of this study was to explore the amount of an acquiescence effect. Persons with extreme affirmation scores are rare. For the five scales tested only about 5 out of 2000 persons (0.2%) either maximally refused or agreed to all items (positive and negative). Only a single person made his/her choices consistently on the left or the right margin (see [Table 1](#T1){ref-type="fig"}), whereas pronounced acquiescence or rejection (defined over the ranges ≥75 and ≤25) were found for 6% of the persons. Here we must acknowledge a certain degree of arbitrariness in the definition of these ranges. Persons with pronounced acquiescence behaviour should be handled with caution: When the questionnaire comprises positively and negatively oriented items, such persons with extreme acquiescence tendencies will produce an average score in the dimension to be assessed and hence not attract attention. However, when all items are oriented in the same direction, the assessment would overestimate or underestimate the score.

The mean acquiescence score of 47.3 indicates that questionnaires must not generally suffer from a general yes-set, because this score is even somewhat lower than the theoretical mean value of 50. Since we cannot assume that the positive and negative items have the same mean difficulty index, we cannot conclude that the value of 47.3 denotes a slight tendency to reject items.

Buse \[[@R21]\] found a mean acquiescence effect of 3.0 which is equivalent to a score of 52.8 in our standardisation. A possible reason for this somewhat higher degree of acquiescence may lie in the methodological approach, in which the negative items were constructed using the method of literal reversal \[[@R22]\]. Though this technique assures a maximum correspondence between positive and negative items with respect to the contents, the verbal conciseness or comprehensibility of the negative items can be impaired. In such cases acquiescence can be due to differences in the verbal diction of the items.

All correlations among the acquiescence scores of the subscales were positive, with a mean coefficient of 0.24. This verifies a certain degree of intraindividual consistency across topics. Similar correlations between acquiescence scores were also reported by Buse \[[@R21]\] with values between 0.22-0.32 and Vagt and Wend \[[@R23]\] with values between 0.30-0.46. The similarity of the subscales in our investigation could indicate an even higher association between the acquiescence scores, since acquiescence can individually vary depending on the topic \[[@R24]\]. Billiet and McClendon \[[@R9]\] tested acquiescence for two different topics and found an optimal fit for a model with different, but correlated acquiescence scores for both scales. The comparatively smaller coefficients obtained in our study (despite of the similarity in the content) probably result from the low number of items per dimension, since -- according to the Spearman-Brown formula -- the reliability of measurement (in this case: reliability of the acquiescence effect) increases with increasing number of items.

The five-factorial structure of the MFI could not be confirmed. Neither exploratory nor confirmatory factorial analyses provided sufficient support for the model. Instead, the loading patterns were in line with the typical results \[[@R5]\]. Thus, one might ask why the factorial analyses were employed at all. Firstly, the role of polarity of the items in the factorial structure should be demonstrated, and secondly, it should be admitted that the five subscales did not clearly represent delimitable areas. This assertion was confirmed by CFA analysis. Furthermore, CFA analysis revealed that model fits could be obtained only when two method factors were included. The mean loading for the method factor for positive items was .71 and for negative items .69, whereas the mean loading for the content factors was .31. This indicates that the influence of polarity of the items was stronger for the determination of the factor structure of the MFI-20 than the item content.

The mean item correlations ([Table 3](#T3){ref-type="fig"}), broken down by equality/inequality of subscales and item orientation, also indicate that both aspects, namely belonging to the subscales and item orientation, are of similar relevance. Equality of item orientation increases the correlation about 0.07 (compared with unequal orientation), and equality of subscales about 0.06. Due to the unclear subscale structure, it can be argued that the determination of acquiescence scores for these subscales was not adequate. However, even when the subscales can be circumscribed only incompletely, they are, nevertheless, useful for the calculation of acquiescence effects and provide information about the generalisability of the findings.

The results of Rasch scaling elicit differences in the use of the answer categories for positive and negative items. The lowest category threshold of the negative items was approximately halfway between the thresholds 1 and 2 of the positive items. Since the mean score of the items was about 2 (indicating a low degree of fatigue), the respondents expectedly display larger differentiation in the range of low fatigue, which is reflected by broader categories. It is surprising though, that this effect does not appear in the use of negative items. This indicates, that negative formulations can have an impact not only on acquiescence, but also on the use of the latent response categories and is supported by the finding that the mean correlations between negative items (r=0.48; cf. [Table 3](#T3){ref-type="fig"}) are lower than those between positive items (r=0.56).

Persons with high degrees of acquiescence (cf. [Table 6](#T6){ref-type="fig"}) tend to be young, non-depressed people with a low degree of fatigue and a high level of meaningfulness (sense of coherence). Gender and anxiety, on the other hand, have no influence on acquiescence behaviour.

The general advantage of the presented novel measure for acquiescence lies in its simplicity of calculation and usefulness in clarifying several essential questions of acquiescence, especially the relationship between acquiescence effects among several scales (generalisability), as well as relationships to the underlying construct (in this case: fatigue) and to other variables such as gender or depression. Furthermore, the assessment of the test-retest-reliability of this measure is also unproblematic in repeated examinations. However, in contrast to Rasch analyses, the measure is not sensible for different utilisations of the latent categories and compared to Structural Equation Modeling (SEM) no model testing is possible. Yet, the measure helps to raise the awareness of some open questions and problems which are not in the focus of SEM users.

Acquiescence is not the only response bias. Beyond a neutral acquiescence, a consistent respondent should present a low variance of his answers (after inverting negative items). This variance does not directly follow from the acquiescence: A person with a mean acquiescence score (50) can either have a minimal variance (3333) or a high variation (1155) in his responses. Nevertheless, variance and acquiescence are not independent from each other, as persons with extreme acquiescence scores always demonstrate inconsistent answer patterns. The construction of a variance-based score for judgement consistency and the clarification of the relationship between acquiescence and this variance-based measure of consistency remains as a task for the future. Furthermore, one has to distinguish precisely between negatively directed and negatively phrased items. In the MFI-20, four of the 10 negative items are constructed with the use of verbal negation (not, no, few, low). These four items are not sufficient for a systematic comparison with the remaining six items without negative phrases. A questionnaire with a systematic variation of items with and without negative wording within one direction of the scale would contribute to a better understanding of this effect.

The data set reported here is restricted to the topic of fatigue. The generalisability of the effects to other topics cannot be evaluated here. For this purpose other questionnaires with systematic balances of positively directed and negatively directed items are mandatory. Moreover, the assessment of the temporal stability of the acquiescence effect is a desirable task for future research.

Notes
=====
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